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[54] Title: Method for processing coal fly ash 

[57] ABSTRACT 

The invention discloses a method for processing coal fly a$h used in cement and concrete. The 
process comprises the steps of: raw material proportioning, with 10-25% of CaO, 2.5-10% of 
gypsum (by weight of S0 3 ), 65-67.5% of coal fly ash and 0-5% of zeolite, based on the total 
weight of the raw materials; adding in water and stirring homogeneously; shaping the raw 
materials into a blank in a certain size and curing at normal temperature; heating the temperature 
to 700-900 degree Celsius; and cooling to obtain a finished product, which is a mixture with poor 
degree of crystallization, high degree of dispersion, small adhesion between minerals and ease of 
grinding. It may replace partial cement after being ground, or it may be ground together with 
cement clinker. It can facilitate cement hydration and improve the performance of hydrated 
minerals. 
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CLAIMS 



1. A method for processing coal fly ash, characterized in that the process comprises the steps 
of: 

1) proportioning raw materials, which comprise Ca(OH)a contained industrial residues such 
as acetylene residue, CaO or CafOHk; hydrated or non-hydrated calcium sulfate, 
phosphogypsum or citric acid gypsum; coal fly ash from wet or dry discharge of thermal 
power plant; with respective percentages based on the total weight of the raw materials as 
follows: 10-25% of CaO, 2.5-10% of gypsum (by weight of SO,), and 65-87.5% of coal fly 
ash; 

2) adding in 30% of water based on the total weight of the raw materials and stirring 
homogeneously; 

3) shaping the raw materials Into a blank having a size of (6-10)cmX(8-14)cmx(30-50)cm 
and curing at normal temperature; 

4) placing the blank in a kiln, heating the temperature Inside the kiln to about 500 degree 
Celsius in 10-20 hours and further to 700-000 degree Celsius in another 2-6 hours, then 
immediately stopping heating; 

5) cooling to obtain a finished product 
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SPECIFICATION 



Method for processing coal fly ash 

The invention relates to a method for processing coal fly ash. The processed coal fly ash can be 
used In cement or concrete. The invention belongs to the technical filed of production of cement 
raw material for construction. 

As a prior art, Chinese patent application CN 1165792A discloses a process of enhancing the 
activity of coal fly ash and accelerating its reaction with calcium hydroxide to form a cement 
mixture, in which the raw materia) of seml-hydrated gypsum is limited to 1-4%. The process of 
press molding is adopted, with the temperature being hold for 2 to 4 hours after calcining. The 
lump material is in a size of a brick. The finished product has an effect on rapidity of the cement 
hydration without forming a solid solution containing hydrated ettringite silicate, thus impairing to 
a certain extent the growth of cement strength at its early stage. 

Aiming at the disadvantages identified above, the purpose of this invention is to provide a new 
method for processing coal fly ash used in cement and concrete, the raw material of which can 
completely be industrial waste residue, thus avoiding secondary pollution. The finished product 
can effectively improve the gelation properties of cement as well as the stability and strength of 
hardened cement, and further increase the rapidity of cement hydration at early stage, resulting in 
enhanced cement strength at early stage and ensuring the strength growth at later stages. 

The technical solution of this invention comprises the steps of: 

1) proportioning raw materials, which comprise Ca(OH)i contained industrial residues such as 
acetylene residue, CaO or Ca(OH) 2 ; hydrated or norvhydrated calcium sulfate, phosphogypsum 
or citric acid gypsum; coal fly ash from wet or dry discharge of thermal power plant; and soft 
plastic zeolite, with respective percentages based on the total weight of the raw materials as 
follows: 10-25% of CaO (including the CaO brought in with other materials), 2.5-10% of gypsum 
(by weight of S0 3t including the SO, brought in with other materials), 65-87.5% of coal fly ash, 
and 0-5% of Soft plastic zeolite; 

2) adding in 30% of water based on the total weight of the raw materials and stirring 
homogeneously; 

3) shaping the raw materials into a blank having a size of (6-10)cmX(8-14)cmX(30-50)cm and 
curing at normal temperature: 

4) placing the blank in a kiln, heating the temperature inside the kiln to about 500 degree Celsius 
in 10-20 hours and further to 700-900 degree Celsius in another 2-6 hours, then immediately 
stopping heating; 

5) coofing to obtain a finished product (i.e. processed coal fly ash), 

As an advantage of this invention, non-hydrated minerals having a high degree of dispersion and 
a small amount of hydrated minerals are formed In the product of processed coal fly ash, resulting 
in faster reaction With calcium in cement and improved gelation properties. The higher the degree 
of dispersion, the better the reaction effect. Therefore, (he processed coal fly ash can improve the 
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gelation properties of cement. 



The processed coal fly ash is equipped with the properties of fine silicon powder. An appropriate 
amount of fine silicon powder in the cement can help to reduce the content of hydroxy! calcium, 
increase the ingredient of hydrated calcium silicate, and enhance the stability of hardened 
cement. 

The processed coal fly ash contains hydrated minerals which have been partly dehydrated. 
Calcined at a lower temperature, these minerals and the newly formed minerals have a poor 
crystallization degree, allowing them to restore to their original state when they get in touch with 
water, and forming hydrated liny crystals. In addition, the processed coal fly ash further contains 
hydrated minerals not completely dehydrated, which can also fomi tiny crystals after being 
ground and dispersed in cement The tiny crystals grow constantly during the hydration of cement, 
thus facilitating the hydration of cement clinker particles and resulting in accelerated rapidity of 
cement hydration. 

Where possible, the processed coal fly ash minimizes the use of calcium, with a calcium/silicon 
ratio of 1.0 or less. The processed coal fly ash in cement has a high activity of silicon and 
aluminum and a high degree of dispersion, which cannot be achieved directly through means 
such as pulverization. Besides, due to the existence of an appropriate amount of sulfate in the 
process, the cement containing finished coal fly ash can form a sound hydrated mineral, resulting 
in improved strength of hardened cement and excellent durability. 

Embodiment 1 (total weight of raw material of 1000 kg) 

An appropriate amount of processed coal fly ash is used to replace clinker in grinding cement 
Compared under the same grinding conditions, the cement using the processed coal fly ash has 
better compressive strength and flexural strength than the cement obtained through grinding of 
pure clinker and gypsum at a same stage. Data shown in Table 1 gives a good example. To 
produce a blank in a size of 10cm X 12cm x 40cm, 65 wt% of coal fly ash, 12 wt% of 
phosphogypsum, 18 wt% of acetylene residue, 5 wt% of soft plastic zeolite ar* mixed with 30% of 
water based on the total weight of the above raw materials and homogeneously stirred. The Wank 
is cured at normal temperature (to avoid insolation and drenching), which is further heated in the 
kiln for about 15 hours before the temperature inside the kfln reaches 800 degree Celsius and the 
blank starts to be cooled. As indicated by the growth of strength shown in Table 1, after 7 days, 
the cement using the processed coal fly ash exhibits a higher growth rate of strength than the 
cement obtained through grinding of pure clinker and gypsum. In this way, the cement using the 
processed coal fly ash has a greater potential of strength growth. 

Embodiment 2 (total weight of raw material of 1000 kg) 

The product of processed coal fly ash exhibits an ideal performance not only In the laboratories, 
but also in mass production, as shown in Table 2. To produce a blank in a size of 8cm x 16cm X 
30cm, 70 wt% of coal fly ash, 10 wt% of citric acid gypsum and 20 wt% of acetylene residue are 
mixed with 30% of water based on the total weight of the above raw materials and 
homogeneously stirred. The blank is heated for 18 hours before the temperature reaches 900 
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degree Celsius and the blank starts to be cooled. Comparison with the actual production of a 
company shows that the original 425* coal fly ash silicate cement consumes about 68% of clinker, 
while the clinker consumption in its new cement product using the processed coal fly ash is 
merely 50%. As indicated in the table, the strength with 50% of clinker is greater than that with 
68%. Therefore, it is concluded that partial use of the processed coal fly ash in cement can 
generate good effects 



Embodiment 3 

Now that the grinding of processed coal fly ash and clinker for cement production can generate 
good effects, the addition of the processed coal fly ash after grinding in unprocessed coal fly ash 
cement to reptace part of the cement win be effective as well. The replacement of an appropriate 
amount of processed coal fly ash to the cement can at least maintain the mortar strength. Data in 
, Table 3 (with ditto process of coal fly ash) compares the testing results after 15% of the cement is 
replaced by the ground processed coal fly ash. It is concluded that the cement strength can be 
maintained, or even improved, after 15% of the cement is replaced by the ground processed coal 
fly ash. 



Table 1 Physical performance of processed coal fly ash in cement 
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Table 2 Physical performance of processed coal fly ash in mass cement production 
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Table 3 Physical properties of treated coal fly aah in cement 
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The good effects Identified above demonstrate that this invention has developed a new way of 
applying coal fly ash in cement 
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